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Linear and nonlinear interactions of an electromagnetic wave with molecules of an isotropic medium induce in them multipole moments which contribute to electric polarization of the system [1] . Out of absorption bands optical rectification (OR) via the second-order susceptibility is forbidden but the fourth-order dipolar electric nonlinearity may cause OR in chiral liquids [2] . However, in absorption bands of optically active molecular system OR is allowed via the imaginary part of the Second-order susceptibility related to electric dipole interaction with the radiation field [3] .
We consider an isotropic molecular system in which a plane monochromatic light wave with the electric field oscillating with the circular frequency ω, propagates in the z-direction. For a dissipative medium ii is complex with n the refractive index, and κ -the absorption coefficient.
In this paper we are interested in the calculation of a static polarization P(0) induced in the medium by nonlinear interaction of chiral molecules with the light wave. Restricting our considerations to the second-order susceptibility, we have where N is the number of molecules per unit volume, αijk the nonlinear polarizability related. to electric dipole transitions, whereas the asterisk represents the complex conjugate, the symbol () stands for the isotropic average [4] , and where botl tensors a(0; ω, -ω) and α'(0; ω, -ω) are now real.
The polarizability tensor ((0; ω, -ω) of Eq. (3) is a time-even polar tensor of rank three and has nonzero components for molecules without a centre of symmetry. Quantum-mechanical forms of the polarizabilities and ^L can be obtained by perturbation theory [5] . The number of nonzero and independent components depends on the specific molecular symmetry (see, for instance, Tables 4.2a and 4.2e in Ref. [6] presenting the components of a polar tensor of rank three without permutational symmetries).
Tle components αijk(0; ω, -ω) fulfil the additional relation which leads to
The relations (7) and (8) reduce the number of independent components of the po larizability tension αijk(0; ω, -ω) and αijk(0; ω, -ω) for certain well-defined symmetries.
Carrying out spatial averaging of the electric dipole moments induced in the molecules of the medium we can write the z component of the static polarization in the form convenient fora further discussion, namely which is nonzero only for elliptically or circularly polarized light in absorption bands of chiral molecules, n is the ellipticity of the light wave, Σ' stands for summation over all states except the ground state |a), /zmg, denotes an electric dipole transition between the states |u) and (m|. Fmn(ω) is a frequency-dependent function which has the form and Γng -1 is a characteristic relaxation time between the states | n) and |g).
Above, Eq. (9) is given in a form applicable for any isotropic molecular system, however, the summation over all states (except the ground state) is beset with difficulties and therefore some approximations are needed. A molecule represented by three levels is the simplest model to describe nonlinear effects related to the Second-order susceptibility and this model can serve as a good approximation for molecules possessing two absorption bands in the optical region, if the remaining bands are situated far from them [7] . Now, the general equation (9) will be applied to a molecule represented by three levels (g the ground state, αn and b the excited states). If the light frequency ω is tuned to the absorption band with the resonance frequency ω αg (close to the resonance frequency) then the light-innduced static polarization is given in the form where Δαg = ωag -ω. Α similar expression describes optical rectification in the resonance region with the frequency ω.
If the frequency ω is not close to the resonance frequency ω αg or ωbg , the conditions |ωα q -ω » Γαg and ωbg -ω | » Γbg are fulfilled , and we have where, for simplicity, we assumed Γαg = Γbg = Γ.
The static polarization leads to a potential difference U on the plates of a capacitor introduced into the measuring cuvette along the direction of the light wave propagation
where Ρz (0; z = 0) and I Ź (0; z = cl) are the static polarizations at z = 0 and z = d, respectively; d is the distance between the capacitor plates (the first is situated at z = 0) and ε is the static dielectric constant.
If the light frequency ω is tuned to the resonance frequency ωαg then where βα is the absorption parameter β of Eq. (4) at the frequency ω = ωαg. Denoting the maximum value of the potential differences U(ω αg ) and U(ωbg) by Umax(ωag) and Umax (ωb g ), respectively, we have the ratio where β stands for the absorption parameter β at the frequency ω = ωb9.
S. Woźniak
To estimate the potential difference given by (18) together with (16) and (17) it is necessary to have available a numerical value of the parameter β for the appropriate frequency ω. We will estimate β from the expression [8] with (g| μ|k) eα0, where e is the electron charge and α0 the Bohr radius.
For our estimate we consider a three-level model with resonance frequencies lying in the optical region, ωαg = 3 x 10 15 s-1 , ωbg = 5 x 1015 s -1 , and with the damping faction Γαg and Γbg identical for both transitions, Γαg = Γbg = Γ = 10 13 s -1
• Moreover, we take N = 10 27 m -3 (10 27 -10 28 m -3 are typical values for the number density of liquids), n = 1.5, ε = 10 and the light intensity I = 
